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Section 7 
Water Quality 

The Act requires that the 2010 Plan include information, to the extent practicable, on the quality of 
existing supply sources and the manner in which water quality affects water supply reliability. A 
significant task for the Water Authority is to protect the water quality of the water passing through 
its delivery system and communicating water quality changes to its member agencies. This section 
summarizes water quality issues associated with supplies serving the San Diego region. Information 
on Colorado River and SWP supplies came in part from Metropolitan’s final 2010 RUWMP 
(November 2010). 

Water agencies treat all water to meet stringent state and federal drinking water standards before 
delivering it to customers. However, source water of poor quality will make it increasingly 
expensive and difficult to meet those standards.  

7.1 Colorado River 
The Colorado River is the primary source of the Water Authority’s imported water supply. High 
salinity levels, uranium, and perchlorate contamination represent the primary areas of concern with 
the quality of Colorado River supplies. Managing the watershed of the Colorado River has been the 
most effective method for controlling these elements of concern.  

7.1.1 Salinity 
The salts in the Colorado River System are indigenous and pervasive, mostly resulting from saline 
sediments in the basin that were deposited in prehistoric marine environments. They are easily 
eroded, dissolved, and transported into the river system. Agricultural development and water 
diversions over the past 50 years increase the already high naturally occurring levels of TDS.  

Water imported via the CRA has a TDS averaging around 650 mg/l during normal water years. 
During the high water flows of 1983–1986, salinity levels in the CRA dropped to a historic low of 
525 mg/l. However, during the 1987–1990 drought, higher salinity levels returned. During an 
extreme drought, CRA supplies could exceed 900 mg/l. High TDS in water supplies leads to high TDS 
in wastewater, which lowers the usefulness of the water and increases the cost of recycled water. 
(Refer to Section 7.5 for details on salinity impacts to water recycling.) In addition to the link 
between water supply and water quality, high levels of TDS in water supplies can damage water 
delivery systems and home appliances. 

To reduce the affects of high TDS levels on water supply reliability, Metropolitan approved a highly 
successful Salinity Management Policy in April 1999. One of the policy goals is to blend Colorado 
River supplies with lower-salinity water from the SWP to achieve delivered water salinity levels less 
than 500 mg/l TDS. Since 1999, the TDS levels in Metropolitan’s supply has ranged between 381 
mg/l and 643 mg/l, with an average TDS of 500 mg/l. In addition, to fostering interstate cooperation 
on this issue, the seven basin states formed the Colorado River Basin Salinity Control Forum 
(Forum). To lower TDS levels in Colorado River supplies, the Forum develops programs designed to 
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prevent a portion of the abundant salt supply from moving into the river system. The Colorado River 
Basin Salinity Control Program targets the interception and control of non-point sources, such as 
surface runoff, as well as wastewater and saline hot springs. 

7.1.2 Perchlorate 
Perchlorate is used as the main component in solid rocket propellant, and it can also be found in 
some types of munitions and fireworks. Perchlorate and other perchlorate salts are readily soluble 
in water, dissociating into the perchlorate ion, which does not readily interact with the soil matrix or 
degrade in the environment. The primary human health concern related to perchlorate is its effects 
on the thyroid. Perchlorate has been detected at low levels in Metropolitan’s CRA water supply. 

Because of the growing concerns over perchlorate levels in drinking water, in 2002 Metropolitan 
adopted a Perchlorate Action Plan. Objectives include expanded monitoring and reporting programs 
and continued tracking of remediation efforts in the Las Vegas Wash. Metropolitan has been 
conducting monthly monitoring of Colorado River supplies. The source of the perchlorate that 
originates in the Las Vegas Wash is most likely from a chemical manufacturing site located in 
Henderson, Nevada. The Nevada Department of Environmental Protection manages a 
comprehensive groundwater remediation program in the Henderson area. As of December 2004, the 
amount of perchlorate entering the Colorado River system from Henderson has been reduced from 
approximately 1,000 pounds per day (lb/day) to less than 90 lb/day.  

7.1.3 Uranium 
Naturally occurring uranium has always been present in Colorado River water and has always been 
under the California Maximum Contaminant Level (MCL) of 20 picocuries per liter (pCi/l). The risks 
to water quality have primarily come from upstream mining in Moab, Utah and other potential 
mining sites in the west. Currently the U.S. Department of Energy (DOE) is working to remove and 
dispose of mine tailings and improve groundwater quality on the Colorado River Watershed near 
Moab. The expected completion of this cleanup is between 2019 and 2025. Current levels are below 
MCL and can be treated by regional water treatment plants. 

7.1.4 Nutrients 
The Colorado River system has historically been low in nutrients, but with population growth in the 
watershed nutrients are still a concern. Metropolitan is involved with upstream entities along the 
lower Colorado River to enhance wastewater management to control nutrient loading, especially 
phosphorus. The Colorado River’s low nutrient level has been important for blending with SWP 
water to reduce the nutrient level delivered to retail agencies. 

7.1.5 Arsenic 
Arsenic is another naturally occurring element that is being monitored by drinking water agencies. 
The state detection level for purposes of reporting is 2 micrograms per liter (µg/l), and the MCL for 
domestic water supplies is 10 µg/l. Between 2001 and 2008, arsenic levels in Colorado River water 
have ranged from not detected to 3.5 µg/l. Increasing coagulant doses at water treatment plants can 
reduce arsenic levels for retail deliveries. 
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7.2 State Water Project 
The quality of SWP water as a drinking water source is affected by a number of factors, most notably 
seawater intrusion and agricultural drainage from peat soil islands in the Delta. SWP water contains 
relatively high levels of bromide and total organic carbon, two elements that are of particular 
concern to drinking water agencies. Bromide and total organic carbon combine with chemicals used 
in the water treatment process to form disinfection byproducts that are regulated under the federal 
Safe Drinking Water Act (SDWA). Wastewater discharges from cities and towns surrounding the 
Delta also add salts and pathogens to Delta water, and they influence its suitability for drinking and 
recycling.  

The 2000 Record of Decision (ROD) adopted by CALFED states that CALFED will either achieve 
water quality targets at Clifton Court Forebay and drinking water intakes in the south and central 
Delta, or it will achieve an “equivalent level of public health protection using a cost-effective 
combination of alternative source waters, source control, and treatment technologies.” 

Actions to protect Delta fisheries have exacerbated existing water quality problems by forcing the 
SWP to shift its diversions from the springtime to the fall, when salinity and bromide levels are 
higher. Closure of the Delta Cross-Channel gates to protect migrating fish has also degraded SWP 
water quality by reducing the flow of higher quality Sacramento River water to the SWP pumps at 
critical times. 

7.2.1 Total Organic Carbon and Bromide 
Total organic carbon and bromide are naturally occurring but are elevated due to agricultural 
drainage and seawater intrusion as water moves through the delta. The concern with both total 
organic carbon and bromide is that they form disinfection byproducts (DBPs) when treated with 
disinfectants such as chlorine. Some DBPs have been identified and are regulated under SDWA; 
there are others that are not yet identified. The potential adverse health effects may not be fully 
understood, but associations with certain cancers, reproductive and developmental effects are of 
significant concern. Water agencies began complying with new regulation to protect against the risk 
of DBP exposure in January 2002 under the Disinfection Byproducts (D/DBP) rule Stage 1. The U. S. 
Environmental Protection Agency (EPA) promulgated the Stage 2 D/DBP rule in January 2006, 
which has made compliance more challenging. CALFED’s Bay-Delta Program calls for a wide array of 
actions to improve Bay-Delta water quality, which remains the best method for controlling these 
elements of concern in the drinking water supply.  

7.2.2 Nutrients 
SWP supplies have significantly higher nutrient levels over the Colorado River supplies. Elevated 
levels of nutrients can increase nuisance algal and aquatic weed growth, which in turn affects taste 
and odor in product water and can reduce filter run times at WTPs. Nutrient rich soils in the Delta, 
agricultural drainage, and wastewater discharges are primary sources of nutrient loading to the 
SWP. Water agencies receiving delta water have been engaged in efforts to minimize the effects of 
nutrient loading from Delta wastewater plants. Taste and odor complaints due to Delta nutrients are 
dependent on the blend of imported water delivered through Metropolitan. Metropolitan developed 
a program to provide early warning of algae-related problems, taste, and odor events to best mange 
water quality in the system. 
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7.2.3 Salinity 
Water supplies from the SWP have significantly lower TDS levels than the Colorado River, averaging 
250 mg/l in water supplied through the East Branch and 325 mg/l on the West Branch. Because of 
this lower salinity, Metropolitan blends SWP water with high salinity CRA water to reduce the 
salinity levels of delivered water. However, both the supply and the TDS levels of SWP water can 
vary significantly in response to hydrologic conditions in the Sacramento–San Joaquin watersheds. 

The TDS levels of SWP water can also vary widely over short periods of time. These variations 
reflect seasonal and tidal flow patterns, and they pose an additional problem to blending as a 
management tool to lower the higher TDS from the CRA supply. For example, in the 1977 drought, 
the salinity of SWP water reaching Metropolitan increased to 430 mg/l, and supplies became 
limited. During this same event, salinity at the Banks pumping plant exceeded 700 mg/l. Under 
similar circumstances, Metropolitan’s 500 mg/l salinity objectives could only be achieved by 
reducing imported water from the CRA. Thus, it may not be possible to maintain both salinity 
standards and water supply reliability unless salinity levels of source supplies can be reduced. 

The CALFED Bay-Delta Program’s Environmental Impact Statement/Environmental Impact Report 
(EIS/EIR), Technical Appendix, July 2000 Water Quality Program Plan, identified targets that are 
consistent with TDS objectives in Article 19 of the SWP Water Service Contract: a ten-year average 
of 220 mg/l and a maximum monthly average of 440 mg/l. These objectives were set in the 1960s 
when Metropolitan expected to obtain a greater proportion of its total supplies from the SWP. 
Because of reductions in expected SWP deliveries, Metropolitan’s Board believes that this standard 
is no longer appropriate, so it has adopted a statement of needs from the Bay-Delta. Under the 
drinking water quality and salinity targets element, the Board states its need “to meet 
Metropolitan’s 500 mg/l salinity-by blending objective in a cost-effective manner while minimizing 
resource losses and ensuring the viability of recycling and groundwater management programs.” 

7.2.4 Arsenic 
Between 2001 and 2008, arsenic levels in SWP water have ranged from not detected to 4.0 µg/l. 
Increasing coagulant doses at water treatment plants can reduce arsenic levels for retail deliveries. 
Groundwater storage programs in the SWP appear to provide the greatest risk of arsenic 
contamination; therefore, a pilot arsenic treatment facility is being tested by one of the groundwater 
partners. 

7.3 Surface Water 
The region’s water quality is influenced by a variety of factors depending on its source. As stated 
above, waters from the Colorado River and from Northern California are vulnerable to a number of 
contributors to water quality degradation. Regional surface and groundwater are primarily 
vulnerable to increasing urbanization in the watershed, agriculture, recreational uses, wildlife, and 
fires. 

Historically, regional surface water quality has been considered good to excellent. Water quality can 
vary with imported water inflows and surface water contamination. Source water protection is 
considered a key element in regional water quality. The Water Authority and its member agencies 
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are working together to improve watershed awareness and management. Currently, the most 
significant water quality issue that affects the public is algae blooms, which can create taste and 
odor problems. 

In San Diego County, the California Department of Public Health (CDPH) has primacy over the 
implementation of the SDWA. The SDWA regulates source water protection to ensure public health 
through the multiple barrier approach, an approach that anticipates that the public will participate 
in source water protection. Member agencies in the Water Authority’s service area that have surface 
water have a good, long-standing, working relationship with CDPH. 

A similar requirement from EPA calls for utilities to complete a Source Water Assessment (SWA). 
Information collected in SWAs is used to evaluate changes in potential sources of contamination and 
to help determine if more protection measures are needed. EPA requires utilities to complete an 
SWA that uses information collected in the sanitary surveys. The SWA is also used to evaluate the 
vulnerability of water sources to contamination and also helps determine whether more protective 
measures are needed. 

Source water protection is fundamentally important to all of California. The CDPH requires large 
utilities delivering surface water to complete a Watershed Sanitary Survey every five years to 
examine possible sources of drinking water contamination. The survey includes suggestions for how 
to protect water quality at the source. 

The monitoring of key constituents in source waters is critical in helping to identify constituents 
that should be controlled at the source and to determine the best ways to operate the water system 
so as to improve the quality of water delivered to the consumer. The effect of urban runoff on 
receiving water quality is a recognized problem.  

To address the issues associated with surface water quality, the Water Authority, the city of San 
Diego, and the county of San Diego have formed a Regional Water Management Group to coordinate 
development of an IRWM for the San Diego region. An important element in the IRWM is to protect 
and enhance the region’s local surface water quality. As part of this process, projects will be 
identified and implemented to assist in watershed protection, and thereby, protect the quality of 
surface water supplies. 

One of the key objectives of the IRWM is to reduce sources of pollutants and environmental 
stressors. This objective targets water management strategies that directly address pollution 
management and include: agricultural land stewardship, pollution prevention, urban land use 
planning, urban runoff management, and watershed management and planning. The IRWM stresses 
the need to attain the region’s water quality standards by managing runoff from all sources within 
the region through the watershed management framework. (Refer to Section 8, “Integrated Regional 
Water Management Planning for more information.) 

7.4 Groundwater 
Two water quality parameters that can affect reliability of groundwater resources in San Diego 
County are contamination from high salinity levels and Methyl Tertiary Butyl Ether (MTBE). 
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7.4.1 Salinity 
Increased TDS in groundwater basins occurs either when basins near the ocean are over drafted, 
leading to seawater intrusion, or when agricultural and urban return flows add salts to the basins. 
Much of the water used for agricultural or urban irrigation infiltrates into the aquifer, so where high 
TDS irrigation water is used or where the water transports salts from overlying soil, the infiltrating 
water will increase the salinity of the aquifer. Using this resource requires costly demineralization 
projects. (Refer to Section 5.3, “Groundwater,” for discussion on groundwater recovery projects.) 

To protect the quality of these basins, the Regional Board often places restrictions on the salinity 
levels of water used for basin recharge or for irrigation of lands overlying the aquifers. Where these 
restrictions are in place, water reuse and aquifer recharge may be restricted, or expensive 
mitigation measures may be required. 

7.4.2 Methyl Tertiary Butyl Ether 
MTBE was the primary oxygenate in virtually all the gasoline historically used in California. In 
January 2004, the Governor’s executive order to remove MTBE from gasoline became effective, and 
now ethanol is the primary oxygenate. Relative to other organic compounds, MTBE is very soluble in 
water and has low affinity for soil particles, thus allowing the chemical to move quickly in the 
groundwater. MTBE is also resistant to chemical and microbial degradation in water, making 
treatment more difficult than the treatment of other gasoline components.  

MTBE presents a significant potential problem to local groundwater basins. Leaking underground 
storage tanks and poor fuel-handling practices at local gas stations may provide a large source of 
MTBE. Improved underground storage tank requirements and monitoring, and the phase-out of 
MTBE as a fuel additive, has decreased the likelihood of MTBE groundwater problems in the future. 

7.5 Recycled Water 
Water quality, as it pertains to high salinity supplies, is a significant implementation issue for 
recycled water projects. High TDS source water poses a special problem for water recycling facilities 
because conventional treatment processes are designed to remove suspended particles, but not 
dissolved particles. TDS removal, or demineralization, requires an advanced treatment process, 
which can increase project costs significantly. 

Residential use of water typically adds 200 to 300 mg/l of TDS to the wastewater stream. Self-
regenerating water softeners can add another pound of salt per day per unit. Infiltration of brackish 
groundwater into sewer lines can also cause an increase in TDS. If an area receives a water supply 
with TDS of more than 700 mg/l, and residents add 300 mg/l or more through normal use, the 
recycling facility will produce recycled water with a TDS concentration of 1,000 mg/l or higher. 
Figure 7-1 shows the average TDS at several of the existing and projected water recycling treatment 
plants. In general, TDS concentrations over 1,000 mg/l become problematic for irrigation and 
industrial reuse customers. This problem greatly limits the potential uses and marketability of 
recycled water, particularly for agricultural purposes, because certain crops and nursery stock are 
sensitive to irrigation water with TDS levels exceeding 1,000 mg/l. 
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Figure 7-1 
Treatment Plant Average Effluent TDS (mg/l) 

 
 

7.6 Seawater Desalination 
The feedwater source for the proposed regional seawater desalination project at the Encina Power 
Station in Carlsbad is the Pacific Ocean. The salinity of the Pacific Ocean in San Diego County is fairly 
stable, with a TDS concentration around 34,000 mg/l. To address TDS concentrations at this level, 
the desalination facility will use a reverse osmosis (RO) membrane treatment process to reduce the 
TDS to less than 350 mg/l, resulting in approximately 99 percent removal of TDS and a supply that 
meets drinking water standards.  

Prior to the RO process, the feedwater will be pretreated to remove suspended solids, including 
organic material. The RO process will then remove the dissolved solids. Next, the product water will 
be post-treated to prevent corrosion in the distribution system and improve the aesthetic quality of 
the water. This process generally involves adding alkalinity to the treated water. The final step, a 
disinfection process, provides a disinfection residual in the treated water. 

A single-pass RO process of seawater generally results in about 50 percent recovery of treated 
water. The remaining 50 percent is discharged as concentrate, with about twice the salinity of the 
original feedwater. The concentrate will be diluted to avoid negative impacts to the marine 
environment from the elevated salinity levels at the point of discharge. 
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